Nitric oxide and cyclic GMP are involved in angiotensin II AT(2) receptor effects on neurite outgrowth in NG108-15 cells.
In their undifferentiated state, NG108-15 cells express only the angiotensin II (Ang II) type 2 receptor (AT(2)). We have previously shown that Ang II induced neurite outgrowth of NG108-15 cells, a process involving sustained activation of p42/p44(mapk) activity. We have also shown that Ang II stimulates nitric oxide (NO) production. The aim of the present study was to investigate the role of the NO/cyclic GMP (cGMP) cascade in the signal transduction of the AT(2) receptor-stimulated neurite outgrowth. Three-day treatment of cells with dbcGMP induced neurite outgrowth as did Ang II. Preincubation with an inhibitor of cGMP-dependent protein kinase, KT5823, resulted in the formation of short neurites, while in the presence of LY83583 or methylene blue, two inhibitors of guanylyl cyclase, cells resembled control cells with only one or two thin processes. Western blot analyses indicated that nNOS was present in NG108-15 cells. Immunoprecipitation with antiphosphotyrosine antibodies showed that Ang II induced NOS activity and increased cGMP production through a Gi-dependent pathway. However, neither L-NAME, KT5823, nor LY83583 affected the activation of p42/p44(mapk) induced by Ang II, indicating that the pathway NO/guanylyl cyclase/cGMP was not involved in Ang II-induced activation of MAPK. The present results suggest that the neurite outgrowth induced by Ang II results from at least parallel but complementary pathways, one involved in neurite elongation (through the cooperation of MAPK and PKG) and the other involved in sprouting (through cGMP).